. . With the exception of the third 2 state, the theoretical ordering of states agrees with experiment.
Hartree-Fock atomic orbitals 17 for theground states of C and N were used to describe the inner shell electrons. 2s and 2plater-type orbitals on each atom complete the basis set. The orbital exponents for the latter 2+ functions were optimized in repeated calculations on theX ground state at the experimental internuclear separation. The resulting exponents for carbon were .c(2s) = (2p) = 1.67 1 and for nitrogen (2sY = (2p) = 1.988.
With the exception that the 1Y and 2CF molecular orbitals (MO's) are always doubly occupied, full CI calculations were carried out for all symmetries of interest. The calculated atomic energies for C and are combined to give molecular dissociation limits in Table I . The comparison with experiment in Table I indicates that the primary deficiency in the atomic calculations is due to the fact that the 5 S state of carbon lies too lcw relative to the 1D
.1 and. S states.
The basis set outlined above is the smallest with which one can reasonably expect to get meaningful results for potential surfaces. And in fact Cl calculations of the same type (with molecule -optimi zed exponents) yielded good qualitative agreement with experiment for CO,lB with seven of the eight known valence (i.e. non-Thjdberg). states lying in the experimental order. It is perhaps surprising how low-lying some of the quartet states are. The fact that, in our calculations, the 5 state of carbon lies too low is reflected in our results. Figure 1 implies that the Estate dissociates to 5 s carbon plus 4 S nitrogen, whereas in fact; it must disscciate to 3P C + 2D N The 2+ v curve is also affected, the maximum in its potential curve being a result of the 5 + 4 atomic limit lying too low If we realize this limitation of the present resultS, one can more sensibly predict that the IV state should dissociate smoothly to 3P C + 2P N Thus the 2+ iv state
is predicted to be bound with a dissociation energy of, -0.5 eV. Lutz 11 has 2+ mentioned the possibility of the existence of a fourth E state.
Severalother points of interest can be seen inFigs. 1-12. The second state has a very unusual shape, much like that of a bathtub. The lowest state is slightly bound (De 0.3 eV) with a minimum at r = 3.25 bohrs.
Furthermore, since this state dissociates to ground state carbon and nLtrogen atoms, it is very low-lying (Te < 6.0 eV).
A particularly interesting series of crossing occurs for the 2-states, where the 3rd, li.th, 5th, and 6th potential curves avoid crossing a curve which dissociates to .a higher atomic limit than those considered here.
Mention should be. made concerning the possibility of molecular Rydberg states causing serious deviations from the predictions given here, since our basis set is incapable of describing such Rtdberg states. 'lable I
shows that the lowest Rydberg dissociation limit occurs 3.31 eV above the' highest dissociation limit we have considered. However, since some of the CN Rydberg states are no doubt more bound than our higher predicted states, there is still a possibility, of some interaction. The dissociation erergies of these Rydberg states should be close to those of the lowest states of CN.
However the ground state dissociation enerr of CN is only 4.7 ± 0.4 eV6 which implies (see Table I 
A.. Molecular Orbital Configurations
For the lowest sta of each symmetry except 211 which yielded at least one of the 18 significantly bound states, natural orbital occupaticri numbers are given in Table IV . The fact that almost all the numbers in and thus approximates a 17r. orbital rather closely. Similar results to the above were also found for r = 2.5 bohrs, and we conclude that the g and u labels are more appropriate for the ii than the a orbl.tals.
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